kDa. An additional protein, of molecular mass 95 kDa, was found associated with zonae from oocytes incubated in non-luteal fluid of both regions, but not from oocytes incubated in luteal fluid. This protein was shown to be bovine oestrus-associated protein by using a monospecific polyclonal antibody.
Introduction
Mammalian fertilization occurs within a complex microenvironment provided by the oviduct of the female genital tract. The oviduct, and the fluid contained within, provide an environ¬ ment to ensure successful transport and survival of gametes, and early embryonic development.
Oviductal fluid is composed of a selective serum transudate (Feigelson and Kay, 1972) and secretory products from the oviductal epithelium (Oliphant and Ross, 1982; Sutton et al, 1984) . Oviduct-specific secretions have been a major research focus in recent years, leading to the identification of oviductspecific proteins that appear at, or near, oestrus or ovulation.
These oestrus-and ovulation-associated proteins have been identified in numerous species including mice (Kapur and Johnson, 1985) , hamsters (Léveillé et al, 1987) , sheep (Sutton et al, 1984) , baboons (Fazleabas and Verhage, 1986) , humans (Lippes et al, 1981) , and cows (Gerena and Killian, 1990) . Although the precise function of most of these proteins has not been determined, in several species they have been shown to associate with spermatozoa (Sutton et al, 1984;  Lippes and Wagh, 1989; McNutt et al, 1992) , ovulated eggs (Kapur and Johnson, 1985; Boice et al, 1990; Wegner and Killian, 1991; Buhi et al, 1993) , and embryos (Kapur and Johnson, 1986; Gandolfi et al, 1989; Wegner and Killian, 1991; Boice et al, 1992) . Many of these studies have demonstrated that oviductal fluid proteins associate with the zona pellucida both in vivo and in vitro, suggesting a possible role in fertilization or embryonic development.
Zona pellucida proteins have been implicated in speciesspecific sperm binding, the prevention of polyspermy, and embryo protection between fertilization and implantation (Dunbar et al, 1991) . The were considered to be non-luteal (Killian el al, 1989) . Visible signs of oestrus were also noted.
Oviductal fluid samples taken daily were assayed for total protein (Bradford, 1976) and evaluated for protein composition using one-dimensional SDS-PAGE (Laemmli, 1970) Aspirates were placed into 15 ml conical tubes containing 2-3 ml of a low bicarbonate-Hepes medium (Bavister et al, 1983) (Fig. 3) confirmed that the 95 kDa protein from fhe biotinylated ampullary non-luteal and isthmic non¬ luteal samples that associated with the zonae was in fact the previously defined bovine oestrus-associated protein (King and Killian, 1994) . Blots incubated with the anti-BSA (Fig. 4 (Ellington, 1991) . Gerena and Killian (1990) showed that the total protein present in oviductal fluid was higher during the non-luteal than the luteal phase, and that the protein concentration in oviductal fluid was approximately 20-30% of that found in blood serum.
Albumin is the major protein in oviductal fluid accounting for 29-35% of total protein, while the oestrus-associated protein accounts for up to 7.3% of the total oviductal fluid protein during the non-luteal phase (Gerena and Killian, 1990 during the non-luteal phase, and is at a maximum on day 2 of the cycle (Gerena and Killian, 1990) . This present study is the first to demonstrate that several other proteins originating in oviductal fluid associate with the zona pellucida. It appears that uptake of these proteins does not require mature egg cyto¬ plasm since immature, non-viable oocytes were used in the present study. This notion supports previous findings that the uptake of bovine oestrus-associated protein does not require egg maturation (Wegner and Killian, 1991) . However, the association of the oestrus-associated protein with the zona pellucida of non-viable oocytes is not artifactual, since it has also been detected on the zonae of embryos flushed from the uterus (Wegner and Killian, 1991) . Also, preliminary data using oocytes matured in vitro, as described by McNutt and Killian (1991) , show a similar pattern of oviductal fluid proteins associating with the zona pellucida as was found in the current study (data not shown). Shivers, 1975) , pigs (Brown and Cheng, 1986) , sheep (Gandolfi et al, 1989) , baboons (Boice et al, 1990) , and cows (Wegner and Killian, 1991) (Bavister, 1988; Gandolfi et al, 1989 (Gandolfi and Moor, 1987) and oviduct-conditioned medium (Eyestone and First, 1989 
